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Comparing lllumina, PacBio, Nextera and
BioNano

Program Sensitivity FDR
Spiral Anchored 42% 3%
CNVnator 22% 80%
BreakDancer 42% 59%
Delly 31% 55%
Crest 35% 15%
Pindel 57% 32%

English et al. (2015), BMC Genomics (updated, AA v3.1)
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/ Insertions in GRCh38.p?2 o

Chr: loc Length (bp) Query Cov. % ldentity

|: 245823567 3865 100 100
2: 242929558 474 99 91
3: 77404251 674 99 95
5: 2099410 505 100 88
18: 41314876 232 100 100
22: 49670787 297 99 94

Y: 21154464 2881 100 100



PacBio validated SVs Insertf

Call Size (bp) Clones seq with Validated by Validated by Call validated?
PacBio Micropeats Dotplots
1 1755 2 2 2 yes
1 3865 2 2 2 yes
8 2457 2 2 2 yes
8 1508 2 2 2 yes
13 2142 2 2 2 yes
X 1548 2 2 2 yes

Malig, M, Eichler, EE et al. (Manuscript in preparation)



PacBio validated SVs delete ?

Call Size (bp) Clones seq with Validated by Validated by Call validated?
PacBio Micropeats Dotplots
1 1026 2 2 2 yes
1 6375 2 2 2 yes
2 26838 2 2 2 yes
3 4184 1 1 1 yes
5 9507 2 2 2 yes
7 3013 1 1 1 yes
8 5157 2 1 1 yes
9 2883 1 1 1 yes
15 6051 2 2 2 yes

Malig, M, Eichler, EE et al. (Manuscript in preparation)
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Chr 2 Deletion - VCF J
ldentical

HGO002 - Offspring

Ghr2 346958233 <DEL> 100 PASS
NS=T.DP=5T,5VTYPE=DEL;END=3473656 KSVLEN=-40730

DP:AD 51:21,30

HGOO03 - Father

Chr2 346958235 <DEL> 100 PASS
NS=T\DP=55,5V TYPE=DEL;END=3473656 KSVLEN=-40730

DP:AD 55:0,55
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Chr 2 Insertion - VCF
ldentical

HG0004 Mother

GAAAGTTGTGCACAATATAAAAATTATAATTTTATATTTCAAAACAAATTAAATATCTTAAAATTATAGAAGACATTAAAGAACTATATAAATCAAAGTTAGAAAAAAACCCAGATGTGAGTTGGGAAATCT
GAAGAAAATTTAAAAGAGAAATTTAAAAATATTAATATAAAAAATGAAGACTAAACTGGAAAGATACACTAGAGTGAATAAACAAAATAGAAAATACTCAGATGTTTTGTTTTAACTTCCTATTGTATGAGT
TTTGGAGACCAACATAAGATAATGACTTGCCTCTGGATATGAAGGTAAAAAAACAGACACAGGCCTATGTAGTGATTTCTTACAGAACAACACAGCAGAAAGCAAATCCCTAAAAAACCATGTGGACGTGGC
TTTTACAGATGGTTGTCCAATCCCTGCATGCTATTGCTTGCTTATGGATGAGTGAAAGGAATAAAAATTTTAAGTTATAGCTACAGTTTCTCTACCTGTACATTCCAATACTGACCTTGCATGGTTTCTTTG
AGGGCTAAGTATGACAAAAGGATGCAGTGATTTCGAACTTAGATTTTAAAAAACAAATATGACTCTTTTGAACTGTGTGAACATAGGCACATTGCTGGATCTGAGTAATTTCATGTGCTAAGAGGGAATAAT
AGCATCAGCCTTAATGCTGCATTATTGCATTTAGCATTATTTCTTTCTGAAGATGAAAGAAGACAGACATCATTATATTTAACAAAGTGCCTGGCACATATAAAATAGTCAATAAATGTTATCTATCATTGC
TATTATTACCTAATACTGCGCATAGTAAGCCCTGAACCTGTTCCTGGCATGTGGAGCTATGTACTATGTTCATGACATTAAACAAAGTAGTAGCTATATAATGAATATATAAATGTGACTTTTATTATTACA
TCCCTGTAGTTTTGGCAAGTAGTTTACTAAAAGGAAGTTCCAATTTTGACTTAGCATGGAGTTTGTTTTTATCCTGGGCATGTTATCTACCCAGCTTACCTTATTCTTCCTTTCTTCGAAACAGGAATCATG
CTTGTTAATTGACTGGGATGTTGCAAGGCCTTATATCTGAGAAGTATATCATCAAGGAATAGAGAAGATGAGGCTTAGAGAGGAAATGGAAGCCCCTGTCAATTAGGAGAGGCAAAGGCTCTATGATACAGC
ATAGCCTAAGAATTTCGTTGATACAGAATTCTAAGTGTGAAACGAATGAATGGAGTGACCACTCCTCCCTACTAAAGAATCTTGTAAACACTAGTTTTAAAAGCACAAACGTATTATATCATATACCTATGT
ATAATGTCATTTTGCTACTTTTCTCTTCCAACTTCTCAAATCTTTGAATGCAGGGGTTTTTGGAGTTATTCCCTGTGTATTATTTCGACTGATATGTAATAGCTGCTCAGCGAATGTGTGTTGCTAAATAAG
AGATGGAGTACAGACAAGCTGAAATTGCACATTTATGTTGCCATTGTACTGCTCAAAAAAAAAAAAAATTAGAATTAGGGTTAAAGAGAGTGCTCAGGCCCTAGACTAGGATTTATTTGCTGTATAATAAAC
TTTATGCAAACAATTAACCTCCCTGCTTCTCAATTTTCTCCTCTATAAAATTGGGTTATTACAAAATTCTTTGTAACATATTATGGAGTTCAATTAGGATAAGTTAAATATTGGAAATCTGAAGCATTATGC
AAATATGAGGCATTATTATAATAATTATAACAATATTGTTTTTATTCTTAATTGCTACTCTTGAGTACTCTGTTGCTCTGCAGATATCTCTCTCCCTGCCTTCCCCAGGGTGTTGGCATACCAGGATGCCTC
TTTAGAAAAGAAATTGCACGATGGACCTAAGGAAACAGAATTTTCCATCCTGGCATTTGCATAAAGGCCACACATGCATAGCCATATGCTGATTTAACCAACAGCTTTCACACTTATAATCGAGTTTGCTAC
TTGTTCTGCGATATCTACTCTCCCTCTATTTCTTATTAATAGAACAAAATTTTAGTTGGGAATATGGCTACTGAGAATAAAGATTACCTTTCTCAGCTTCTTTGCGGCTAACTCTGATTATGTGTCTAAACT
TTGGTGCATATTTTGGTAAACGGAAATTCTTAAAGGGAGATTCTCTACTTTCTTCCTGCTTGCTGGAATGCAAACATGATTGTTGGATTTGAGCAGCCATCTTATGCCAGGAGTTGGAAACCATGCAGGCAG
ATCCTGGTCATTAGCACTACAGACCTCTATACCAAACTGGATTTCTGTGAGACTCCAGAAGAAAGTAAGCAGCACAAGGAGTTTCTTCATGTATTCTTCATTTCCCACACCCCATTATACGTGCTTTTGCTG
TAATCTGGAATCAGTTGTACTAATCTACTGCACATACCTAGATTCTATTGATAGTCTATTCCAGGATTGATAACTTTGAGCCCAGATAACTTGCAGTAAGATTTATAACAAGATTTCAAAAATATTCTTTCC
TATACACCAAATAGTTTTGGTTAGAGAAAACAAAACTTTTGGCATAGCAACTTCATTTGTAGGAAGTTACCTTCTTAAAATTGTTTATCTGTGGACAGCTATGCTGCTATTAGTAGGGAATGGTTTCAGGCA
AAAGGTTACAGAAGGATGGAGAGGGCCTGGGCTTTGGGGTTCCAGGGGTATGGAAGTCAGCAGAGCTGAGAGTAGTTCCCAACAGCCAGAGTGTCCATGGATCAAGCCCTTTTGTGAAGCTGGAGGTACCAG
CGCTGGTCCAGGATGCGCAGCTGTAAAGTTGTGAATATATGTATTTGGTCTTTTTCCTTGTTTGCTGGCCTACAACTCTTAAAATCCTTGGAATCTTCAAAGTGATGTGTCTTTTTGTATGCTAATGAGTTG
ACTAATGGCTGGCAGCCTCTAGGTGGCTTCTGGATAAGAGCTGGTCACCAGGAAGACCAAGGCCAGATTAGAGGGTTGGGACATTCGGTCCTACTCCGCAACCACCATGGAGACAGTCTGAAGGTTAACTTG
ATCACCAATGGCCAATAATTTCATCAATCATGCCAGTGTAATGAAGCCAGCATAAAAACTCAAAAGGACAGGGCTCAGAGAGTTCCATTAGCTGAACATTGGAGGTTCCCACAAGTGGCATGCCCGGAGGGG
GTTATGGAAGCTTCACACCCTTTCCCCATACCTCACCCTGTGCATCTCTTCATCTGTATCTTCTGTAATATCCTTTATAATACGCCATTAAATATAAGGAAGTATTTCTCTGAGTTCTGTGAGCCACTCTAC
CACATTAATCGAACCCCATGGGGAAGCTGAGTAAAGTTTCAAGTGGAGTAAAATTGCTGATACCGTGACCATCAGGTCAATGTTGCTGGAAGCACAGGTAAAACAAACT



Chr 2 Insertion - VCF
ldentical

HGO003 Father
chr8 129739066 AALALLLO]  masking present NS=1;DP=47;SVTYPE=INS;

ND=T2ersI0RLSVLEN=3405;D:AD 47:32,15

GAAAGTTGTGCACAATATAAAAATTATAATTTTATATTTCAAAACAAATTAAATATCTTAAAATTATAGAAGACATTAAAGAACTATATAAATCAAAGTTAGAAAAAAACCCAGATGTGAGTTGGGAAATCT
GAAGAAAATTTAAAAGAGAAATTTAAAAATATTAATATAAAAAATGAAGACTAAACTGGAAAGATACACTAGAGTGAATAAACAAAATAGAAAATACTCAGATGTTTTGTTTTAACTTCCTATTGTATGAGT
TTTGGAGACCAACATAAGATAATGACTTGCCTCTGGATATGAAAGTAAAAAAACAGACACAGGCCTATGTAGTGATTTCTTACAGAACAACACAGCAGAAAGCAAATCCCTAACAAACCATGTGGACGTGGC
TTTTACAGATGGTTGTCCAATCCCTGCATGCTATTGCTTGCTTATGGATGAGTGAAAGGAATAAAAATTTTAAGTTATAGCTACAGTTTCTCTACCTGTACATTCCAATACTGACCTTGCATGGTTTCTTTG
AGGGCTAAGTATGACAAAAGGATGCAGTGATTTCGAACTTAGATTTTAAAAAACAAATATGACTCTTTTGAACTGTGTGAACATAGGCACATTGCTGGATCTGAGTAATTTCATGTGCTAAGAGGGAATAAT
AGCATCAGCCTTAATGCTGCATTATTGCATTTAGCATTATTTCTTTCTGAAGATGAAAGAAGACAGACATCATTATATTTAACAAAGTGCCTGGCACATATAAAATAGTCAATAAATGTTATCTATCATTGC
TATTATTACCTAATACTGCGCATAGTAAGCCCTGAACCTGTTCCTGGCATGTGGAGCCATGTACTATGTTCATGACATTAAACAAAGTAGTAGCTATATAATGAATATATAAATGTGACTTTTATTATTACA
TCCCTGTAGTTTTGGCAAGTAGTTTACTAAAAGGAAGTTCCAATTTTGACTTAGCATGGAGTTTGTTTTTATCCTGGGCATGTTATCTACCCAGCTTACCTTATTCTTCCTTTCTTCGAAACAGGAATCATG
CTTGTTAATTGACTGGGATGTTGCAAGGCCTTATATCTGAGAAGTATATCATCAAGGAATAGAGAAGATGAGTCTTAGAGAGGAAATGGAAGCCCCTGTCAATTAGGAGAGGCAAAGGCTCTATGATACAGC
ATAGCCTAAGAATTTCGTTGATACAGAATTCTAAGTGTGAAACGAATGAATGGAGTGACCACTCCTCCCTACTAAAGAATCTTGTAAACACTAGTTTTAAAAGCACAAACGTATTATATCATATACCTATGT
ATAATGTCATTTTGCTACTTTTCTCTTCCAACTTCTCAAATCTTTGAATGCAGGGGTTTTTGGAGTTATTCCCTGTGTATTATTTCGACTGATATGTAATAGCTGCTCAGCGAATGTGTGTTGCTAAATAAG
AGATGGAGTACAGACAAGCTGAAATTGCACATTTATGTTGCCATTGTACTGCTCAAAAAAAAAAAAAAATTAGAATTAGGGTTAAAGAGAGTGCTCAGGCCCTAGACTAGGATTTATTTGCTGTATAATAAA
CTTTATGCAAACAATTAACCTCCCTGCTTCTCAATTTTCTCCTCTATAAAATTGGGTTATTACAAAATTCTTTGTAACATATTATGGAGTTCAATTAGGATAAGTTAAATATTGGAAATCTGAAGCATTATG
CAAATATGAGGCATTATTATAATAATTATAACAATATTGTTTTTATTCTTAATTGCTACTCTTGAGTACTCTGTTGCTCTGCAGATATCTCTCTCCCTGCCTTCCCCAGGGTGTTGGCATACCAGGATGCCT
CTTTAGAAAAGAAATTGTACGATCGACCTAAGGAAACAGAATTTTCCATCCTGGCATTTGCATAAAGGCCACACATGCATAGCCATATGCTGATTTAACCAACAGCTTTCACACTTATAATCGAGTTTGCTA
CTTGTTCTGCGATATCTACTCTCCCTCTATTTCTTATTAATAGAACAAAATTTTAGTTGGGAATATGGCTACTGAGAATAAAGATTACCTTTCTCAGCTTCTTTGCGGCTAACTCTGATTATGTGTCTAAAC
TTTGGTGCATATTTTGGTAAACGGAAATTCTTAAAGGGAGATTCTCTACTTTCTTCCTGCTTGCTGGAATGCAAACATGATTGTTGGATTTGAGCAGCCATCTTATGCCAGGAGTTGGAAACCATGCAGGCA
GATCCTGGTCATTAGCACTACAGACCTCTATACCAAACTGGATTTCTGTGAGACTCCAGAAGAAAGTAAGCAGCACAAGGAGTTTCTTCATGTATTCTTCATTTCCCACACCCCATTATACGTGCTTTTGCT
GTAATCTGGAATCAGTTGTACTAATCTACTGCACATACCTAGATTCTATTGATAGTCTATTCCAGGATTGATAACTTTGAGCCCAGATAACTTGCAGTAAGATTTATAACAAGATTTCAAAAATATTCTTTC
CTATACACCAAATAGTTTTGGTTAGAGAAAACAAAACTTTTGGCATAGCAACTTCATTTGTAGGAAGTTACCTTCTTAAAATTGTTTATCTGTGGACAGCTATGCTGCTATTAGTAGGGAATGGTTTCAGGC
AAGAGGTTACAGAAGGATGGAGAGGGCCTGGGCTTTGGGGTTCCAGGGGTATGGAAGTCAGCAGAGCTGAGAGTAGTTCCCAACAGCCAGAGTGTCCATGGATCAAGCCCTTTTGTGAAGCTGGAGGTACCA
GCGCTGGTCCAGGATGCGCAGCTGTAAAGTTGTGAATATATGTATTTGGTCTTTTTCCTTGTTTGCTGGCCTACAACTCTTAAAATCCTTGGAATCTTCAAAGTGATGTGTCTTTTTGTATGCTAATGAGTT
GACTAATGGCTGGCAGCCTCTAGGTGGCTTCTGGATAAGAGCTGGTCACCAGGAAGACCAAGGCCAGATTAGAGGGTTGGGACATTCGGTCCTACTCCGCAACCACCATGGAGACAGTCTGAAGGTTAACTT
GATCACCAATGGCCAATAATTTCATCAATCATGCCAGTGTAATGAAGCCAGCATAAAAACTCAAAAGGACAGGGCTCAGAGAGTTCCATTAGCTGAACATTGGAGGTTCCCACAAGTGGCATGCCCGGAGGG
GGTTATGGAAGCTTCACACCCTTTCCCCATACCTCACCCTGTGCATCTCTTCATCTGTATCTTCTGTAATATCCTTTATAATACGCCATTAAATATAAGGAAGTATTTCTCTGAGTTCTGTGAGCCACTCTA
CCACATTAATCGAACCCCATGGGGAAGCTGAGTAAAGTTTCAAGTGGAGTAAAATTGCTGATACCGTGACCATCAGGTCAATGTTGCTGGAAGCACAGGTAAAACAACCT




Chr 2 Insertion - VCF
ldentical

Offspring

GAAAGTTGTGCACAATATAAAAATTATAATTTTATATTTCAAAACAAATTAAATATCTTAAAATTATAGAAGACATTAAAGAACTATATAAATCAAAGTTAGAAAAAAACCCAGATGTGAGTTGGGAAATCT
GAAGAAAATTTAAAAGAGAAATTTAAAAATATTAATATAAAAAATGAAGACTAAACTGGAAAGATACACTAGAGTGAATAAACAAAATAGAAAATACTCAGATGTTTTGTTTTAACTTCCTATTGTATGAGT
TTTGGAGACCAACATAAGATAATGACTTGCCTCTGGATATGAAGGTAAAAAAACAGACACAGGCCTATGTAGTGATTTCTTACAGAACAACACAGCAGAAAGCAAATCCCTAAAAAACCATGTGGACGTGGC
TTTTACAGATGGTTGTCCAATCCCTGCATGCTATTGCTTGCTTATGGATGAGTGAAAGGAATAAAAATTTTAAGTTATAGCTACAGTTTCTCTACCTGTACATTCCAATACTGACCTTGCATGGTTTCTTTG
AGGGCTAAGTATGACAAAAGGATGCAGTGATTTCGAACTTAGATTTTAAAAAACAAATATGACTCTTTTGAACTGTGTGAACATAGGCACATTGCTGGATCTGAGTAATTTCATGTGCTAAGAGGGAATAAT
AGCATCAGCCTTAATGCTGCATTATTGCATTTAGCATTATTTCTTTCTGAAGATGAAAGAAGACAGACATCATTATATTTAACAAAGTGCCTGGCACATATAAAATAGTCAATAAATGTTATCTATCATTGC
TATTATTACCTAATACTGCGCATAGTAAGCCCTGAACCTGTTCCTGGCATGTGGAGCTATGTACTATGTTCATGACATTAAACAAAGTAGTAGCTATATAATGAATATATAAATGTGACTTTTATTATTACA
TCCCTGTAGTTTTGGCAAGTAGTTTACTAAAAGGAAGTTCCAATTTTGACTTAGCATGGAGTTTGTTTTTATCCTGGGCATGTTATCTACCCAGCTTACCTTATTCTTCCTTTCTTCGAAACAGGAATCATG
CTTGTTAATTGACTGGGATGTTGCAAGGCCTTATATCTGAGAAGTATATCATCAAGGAATAGAGAAGATGAGTCTTAGAGAGGAAATGGAAGCCCCTGTCAATTAGGAGAGGCAAAGGCTCTATGATACAGC
ATAGCCTAAGAATTTCGTTGATACAGAATTCTAAGTGTGAAACGAATGAATGGAGTGACCACTCCTCCCTACTAAAGAATCTTGTAAACACTAGTTTTAAAAGCACAAACGTATTATATCATATACCTATGT
ATAATGTCATTTTGCTACTTTTCTCTTCCAACTTCTCAAATCTTTGAATGCAGGGGTTTTTGGAGTTATTCCCTGTGTATTATTTCGACTGATATGTAATAGCTGCTCAGCGAATGTGTGTTGCTAAATAAG
AGATGGAGTACAGACAAGCTGAAATTGCACATTTATGTTGCCATTGTACTGCTCAAAAAAAAAAAAAAATTAGAATTAGGGTTAAAGAGAGTGCTCAGGCCCTAGACTAGGATTTATTTGCTGTATAATAAA
CTTTATGCAAACAATTAACCTCCCTGCTTCTCAATTTTCTCCTCTATAAAATTGGGTTATTACAAAATTCTTTGTAACATATTATGGAGTTCAATTAGGATAAGTTAAATATTGGAAATCTGAAGCATTATG
CAAATATGAGGCATTATTATAATAATTATAACAATATTGTTTTTATTCTTAATTGCTACTCTTGAGTACTCTGTTGCTCTGCAGATATCTCTCTCCCTGCCTTCCCCAGGGTGTTGGCATACCAGGATGCCT
CTTTAGAAAAGAAATTGCACGATGGACCTAAGGAAACAGAATTTTCCATCCTGGCATTTGCATAAAGGCCACACATGCATAGCCATATGCTGATTTAACCAACAGCTTTCACACTTATAATCGAGTTTGCTA
CTTGTTCTGCGATATCTACTCTCCCTCTATTTCTTATTAATAGAACAAAATTTTAGTTGGGAATATGGCTACTGAGAATAAAGATTACCTTTCTCAGCTTCTTTGCGGCTAACTCTGATTATGTGTCTAAAC
TTTGGTGCATATTTTGGTAAACGGAAATTCTTAAAGGGAGATTCTCTACTTTCTTCCTGCTTGCTGGAATGCAAACATGATTGTTGGATTTGAGCAGCCATCTTATGCCAGGAGTTGGAAACCATGCAGGCA
GATCCTGGTCATTAGCACTACAGACCTCTATACCAAACTGGATTTCTGTGAGACTCCAGAAGAAAGTAAGCAGCACAAGGAGTTTCTTCATGTATTCTTCATTTCCCACACCCCATTATACGTGCTTTTGCT
GTAATCTGGAATCAGTTGTACTAATCTACTGCACATACCTAGATTCTATTGATAGTCTATTCCAGGATTGATAACTTTGAGCCCAGATAACTTGCAGTAAGATTTATAACAAGATTTCAAAAATATTCTTTC
CTATACACCAAATAGTTTTGGTTAGAGAAAACAAAACTTTTGGCATAGCAACTTCATTTGTAGGAAGTTACCTTCTTAAAATTGTTTATCTGTGGACAGCTATGCTGCTATTAGTAGGGAATGGTTTCAGGC
AAAAGGTTACAGAAGGATGGAGAGGGCCTGGGCTTTGGGGTTCCAGGGGTATGGAAGTCAGCAGAGCTGAGAGTAGTTCCCAACAGCCAGAGTGTCCATGGATCAAGCCCTTTTGTGAAGCTGGAGGTACCA
GCGCTGGTCCAGGATGCGCAGCTGTAAAGTTGTGAATATATGTATTTGGTCTTTTTCCTTGTTTGCTGGCCTACAACTCTTAAAATCCTTGGAATCTTCAAAGTGATGTGTCTTTTTGTATGCTAATGAGTT
GACTAATGGCTGGCAGCCTCTAGGTGGCTTCTGGATAAGAGCTGGTCACCAGGAAGACCAAGGCCAGATTAGAGGGTTGGGACATTCGGTCCTACTCCGCAACCACCATGGAGACAGTCTGAAGGTTAACTT
GATCACCAATGGCCAATAATTTCATCAATCATGCCAGTGTAATGAAGCCAGCATAAAAACTCAAAAGGACAGGGCTCAGAGAGTTCCATTAGCTGAACATTGGAGGTTCCCACAAGTGGCATGCCCGGAGGG
GGTTATGGAAGCTTCACACCCTTTCCCCATACCTCACCCTGTGCATCTCTTCATCTGTATCTTCTGTAATATCCTTTATAATACGCCATTAAATATAAGGAAGTATTTCTCTGAGTTCTGTGAGCCACTCTA
CCACATTAATCGAACCCCATGGGGAAGCTGAGTAAAGTTTCAAGTGGAGTAAAATTGCTGATACCGTGACCATCAGGTCAATGTTGCTGGAAGCACAGGTAAAACAACCT



Chr 2 Insertion - VCF
ldentical

Overlay - SNPs from both parents are
present In the Offspring

GAAAGTTGTGCACAATATAAAAATTATAATTTTATATTTCAAAACAAATTAAATATCTTAAAATTATAGAAGACATTAAAGAACTATATAAATCAAAGTTAGAAAAAAACCCAGATGTGAGTTGGGAAATCT

GAAGAAAATTTAAAAGAGAAATTTAAAAATATTAATAT AAGACTAAACTGGAAAGATACACTAGAGTGAATAAACAAAATAGAAAATACTCAGATGTTTTGTT CTTCCTATTGTATGAGT
TTTGGAGACCAACATAAGATAATGACTTGCCTCTGGATATG AAAAAAACAGACACAGGCCTATGTAGTGATTTCTTACAGAACAACACAGCAGAAAGCAAATCCCT CCATGTGGACGTGGC
TTTTACAGATGGTTGTCCAATCCCTGCATGCTATTGCTTGC GGATGAGTGAAAGGAATAAAAATTTTAAGTTATAGCTACAGTTTCTCTACCTGTACATTCCAATAC CTTGCATGGTTTCTTTG

AGGGCTAAGTATGACAAAAGGATGCAGTGATTTCGAACTTAGATTTTAAAAAACAAATATGACTCTTTTGAACTGTGTGAACATAGGCACATTGCTGGATCTGAGTAATTTCATGTGCTAAGAGGGAATAAT
AGCATCAGCCTTAATGCTGCATTATTGCATTTAGCATTATTTCTTTCTGAAGATGAAAGAAGACAGACATCATTATATTTAACAAAGTGCCTGGCACATATAAAATAGTCAATAAATGTTATCTATCATTGC
TATTATTACCTAATACTGCGCATAGTAAGCCCTGAACCTGTTCCTGGCATGTGGAGCTATGTACTATGTTCATGACATTAAACAAAGTAGTAGCTATATAATGAATATATAAATGTGACTTTTATTATTACA
TCCCTGTAGTTTTGGCAAGTAGTTTACTAAAAGGAAGTTCCAATTTTGACTTAGCATGGAGTTTGTTTTTAGMI GGGCATGTTATCTACCCAGCTTACCTTATTCTTCCTTTCTTCGAAACAGGAATCATG
CTTGTTAATTGACTGGGATGTTGCAAGGCCTTATATCTGAGAAGTATATCATCAAGGAATAGAGAAGATGAGAGAGGAAATGGAAGCCCCTGTCAATTAGGAGAGGCAAAGGCTCTATGATACAGC
ATAGCCTAAGAATTTCGTTGATACAGAATTCTAAGTGTGAAACGAATGAATGGAGTGACCACTCCTCCCTACRAAGAATCTTGTAAACACTAGTTTTAAAAGCACAAACGTATTATATCATATACCTATGT
ATAATGTCATTTTGCTACTTTTCTCTTCCAACTTCTCAAATCTTTGAATGCAGGGGTTTTTGGAGTTATTCCCTGTGTATTATTTCGACTGATATGTAATAGCTGCTCAGCGAATGTGTGTTGCTAAATAAG
AGATGGAGTACAGACAAGCTGAAATTGCACATTTATGTTGCCATTGTACTGCTC TAGAATTAGGGTTAAAGAGAGTGCTCAGGCCCTAGACTAGGATTTATTTGCTGTATAATAAAC
TTTATGCAAACAATTAACCTCCCTGCTTCTCAATTTTCTCCTCTATAAAATTGGGTTATTACAAAATT CTTTGTAACATATTATGGAGTTCAATTAGGATAAGTTAAATATTGGAAATCTGAAGCATTATGC
AAATATGAGGCATTAGMRIAATAATTATAACAATATTGTTTTTATTCTTAATTGCTACTCTTGAGTACIICTGTTGCTCTGCAGATATCTCTCTCCCTGCCTTCCCCAGGGTGTTGGCATACCAGGATGCCTC
TTTAGAAAAGAAAT GATGGACCTAAGGAAACAGAATTTTCCATCCTGGCATTTGCATAAAGGCICACACATGCATAGCCATATGCTGATTTAACCAACAGCTTTCACACTTATAATCGAGTTTGCTAC
TTGTTCTGCGATATC CTCCCTCTATTTCTTATTAATAGAACAAAATTTTAGTTGGGAATATGGCITACTGAGAATAAAGATTACCTTTCTCAGCTTCTTTGCGGCTAACTCTGATTATGTGTCTAAACT
TTGGTGCATATTTTGGTAAACGGAAATTCTTAAAGGGAGATTCTCTACTTTCTTCCTGCTTGCTGG GCAAACATGATTGTTGGATTTGAGCAGCCATCTTATGCCAGGAGTTGGAAACCATGCAGGCAG
ATCCTGGTCATTAGCACTACAGACCTCTATACCAAACTGGATTTCTGTGAGACTCCAGAAGAAAGT CAGCACAAGGAGTTTCTTCATGTATTCTTCATTTCCCACACCCCATTATACGTGCTTTTGCTG
TAATCTGGAATCAGTTGTACTAATCTACTGCACATACCTAGATTCTATTGATAGTCTATTCCAGGATTIGATAACTTTGAGCCCAGATAACTTGCAGTAAGATTTATAACAAGATTTCAAAAATATTCTTTCC
‘EESECACCAAATAGTTTTGGTTAGAGAAAACAAAACTTTTGGCATAGCAACTTCATTTGTAGGAAGTTACCTTCTTAAAATTGTTTATCTGTGGACAGCTATGCTGCTATTAGTAGGGAATGGTTTCAGGCA

GTTACAGAAGGATGGAGAGGGCCTGGGCTTTGGGGTTCCAGGGGTATGGAAGTCAGCAGAGCTGAGAGTAGTTCCCAACAGCCAGAGTGTCCATGGATCAAGCCCTTTTGTGAAGCTGGAGGTACCAG

GGTCCAGGATGCGCAGCTGTAAAGTTGTGAATATATGTATTTGGTCTTTTTCCTTGTTTGCTGGCCTACAACTCTTAAAATCCTTGGAATCTTCAAAGTGATGTGTCTTTTTGTATGCTAATGAGTTG
ACTAATGGCTGGCAGCCTCTAGGTGGCTTCTGGATAAGAGCTGGTCACCAGGAAGACCAAGGCCAGATIIAGAGGGTTGGGACATTCGGTCCTACTCCGCAACCACCATGGAGACAGTCTGAAGGTTAACTTG
ATCACCAATGGCCAATAATTTCATCAATCATGCCAGTGTAATGAAGCCAGCATAAAAACTCAAAAGiiEAGGGCTCAGAGAGTTCCATTAGCTGAACATTGGAGGTTCCCACAAGTGGCATGCCCGGAGGGG
GTTATGGAAGCTTCACACCCTTTCCCCATACCTCACCCTGTGCATCTCTTCATCTGTATCTTCTGT ATCCTTTATAATACGCCATTAAATATAAGGAAGTAT CTGAGTTCTGTGAGCCACTCTAC
CACATTAATCGAACCCCATGGGGAAGCTGAGTAAAGTTTCAAGTGGAGTAAAATTGCTGATACCGTGA CCATCAGGTCAATGTTGCTGGAAGCACAGGTAAAACI@
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for first version of SV calls on NA 12878



Onco Assembly 1

Somatic Variant Detection

Read Alignment Onco Assembly
Tumor Normal Normal
Reads \ / Reads Reads

Reference \/
Variants / \ Variants

Tumor-Specific

_ * Kmerize reads from both samples
Variants

* ID reads with tumor-specific kmers
* Assemble tumor-specific reads



Onco Assembly

Simulated tumor data:

Combined read data from tumor-derived and
lymphoblast cell lines from same patient

Simulated 407% tumor purity
Average depth of coverage 80x

Matched normal tissue data:
Read data from lymphoblast cell line
Average depth of coverage 50x



Onco Assembly - Simulated 5
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* Median heterozygous allele depth: 18
* Median homozygous allele depth: 36
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Onco Assembly - Simulated 5

* Median heterozygous allele depth: 18
* Median homozygous allele depth: 36
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Onco Assembly TCGA@

* Sample 4076

* 32x tumor coverage

4000 - * 64x normal coverage
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Onco Assembly TCGA@

* Sample 4076

* 32x tumor coverage
* 64x normal coverage
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Storing the Data Live
&
Joint Genome Calling incl. SVs
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© SpEC

Spiral Encrypted Compression



SpPEC Summary ’

SpEC:
* alternative to BAM
* lossless compression and encryption
* Integrates with existing tools
* enables large scale queries
* solves joint genome calling for SNPs, indels & SVs
SN NS QUIFEENGCEOach




SpEC

Lossless compression
o | 20GB BAM to 65GBs
* convert back into original BAMs or fastg
* compresses as fast as gzip or bzip2

AES 256 bit encryption
* meets with HIPAA requirements for data security

Fast Querying:
* joint calling of 1000 samples in minutes



Compared to CRAM
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Questions about
Anchored Assembly or SpEC?

niranjan@spiralgenetics.com

www.spiralgenetics.com

¢ SPIRAL GENETICS
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